Fine specificity mapping and topography of an isozyme-specific epitope of the Na,K-ATPase catalytic subunit.
An isozyme-specific domain of the catalytic subunit of the Na,K-ATPase has been identified using a monoclonal antibody, McK1. The antibody's specificity was confirmed by its ability to stain proteolytic fingerprints of the Na,K-ATPase. The antibody recognized the alpha I isozyme of the rat Na,K-ATPase, but not the alpha II or alpha III isozymes. It recognized native and sodium dodecyl sulfate-denatured Na,K-ATPase and specifically stained basolateral membranes of the renal tubule. It bound to rat alpha I with highest affinity, but also cross-reacted with mouse, monkey, and human alpha I. It did not cross-react with sheep, pig, chicken, Torpedo, or dog alpha I. Fine specificity mapping was used to deduce the most likely antibody binding sites, based on comparison of eight amino acid sequences from cDNA clones. Two potential binding sites were found at widely separated locations. Limited tryptic digestion of the native enzyme was then used to demonstrate that the binding site was close to the N-terminal end of the Na,K-ATPase. The binding site is predicted to include the following essential amino acid sequence: Asp-Lys-Lys-Ser-Lys-Lys in rat alpha I or Asp-Lys-Lys-Gly-Lys-Lys in human alpha I. The antibody was found to bind to opened, but not to sealed right-side-out vesicles isolated from the rat renal medulla, demonstrating that the N-terminal end of the Na,K-ATPase is exposed at the interior of the cell.